Calculation of the diurnal and seasonal cycles: 10
10
To obtain a statistically estimation of the diurnal cycles of a time series x(t), the following steps were applied for each month of the year: 1) We calculate the auto-correlation function (ACF) and the partial auto-correlation function (PACF) with the Levinson-Durbin recursion function of matlab (see Fig. S1 a and b) .
2) The first lag auto-correlation a(k=1) corresponding to the auto-correlation at 1 hour since we have hourly temporal 15 resolution is removed leading to a whitened new time series y(t):
3) We calculate the ACF and PACF of the whitened time series y(t) and the error corresponding to the upper and lower confidence limits for the auto-correlation (see Fig. S1 c) . Only the auto-correlation that are statistically significant, that is higher than the error, are taken into account.
4) The maxima and minima of aerosol parameters do not follow a clear diurnal pattern due to several meteorological 20 factors such as the occurrence of precipitation or of cloud and to various synoptic factors such as the advection of air masses of various origins. The auto-correlation will therefore not be always found at exactly 24 hours, so that the diurnal cycles were taken as the sum of the 22 to 26 lags (red square on Fig.S1 d) .
The same analysis is performed on the whole dataset to determine the seasonal cycle, and the sum of PACF at lags 350 25 to 380 of the whitened time series is taken as amplitude of the seasonal cycle. The strength of the auto-correlation 2 calculated by the PACF depends on both the regularity of the cycle and on its amplitude. Since the noise is very high for aerosol parameters, we can assimilate the strength of the PACF to the amplitude of the temporal cycles. 10 Table S1 : Instruments type, size cut and length of the used datasets in this paper. It has to be mentioned that some stations do have longer datasets that were for various reasons not used in their whole extent. 
Figures S1: Auto-correlation function, partial auto-correlation function of the time serie x(t) (a and b) and of the

